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Background: The age of peak swim performance has been investigated for freestyle swimmers 
for distances ranging from 50 m to 1500 m among swimmers aged 19 to 99 years. However, 
studies have yet to investigate the 10 to 19 year-old age group. The aims of the present study 
were (1) to investigate the age range of peak freestyle swim speed, and (2) to find differences 
in age range and peak freestyle swim speed between male and female freestyle swimmers from 
50 m to 1500 m at a national level.
Methods: The changes in age range and peak freestyle swim speed among Swiss elite freestyle 
swimmers aged 0–9 years and 70–79 years who were ranked on the Swiss high score list between 
2006 and 2010 were analyzed using linear regression analyses and analysis of variance.
Results: Men were fastest at ages 22–23 years for 100 m and 200 m; at ages 24–25 years for 
400 m and 800 m; and at 26–27 years for 50 m and 1500 m. Women achieved peak freestyle 
swim speed at ages 20–21 years for all distances with the exception of 800 m. In the 800 m, 
women were fastest at ages 26–27 years. The difference in peak freestyle swim speed decreased 
with increasing swim distance from 50 m to 800 m (ie, 13.1% ± 1.3% in 50 m; 13.2% ± 0.9% 
in 100 m; 10.8% ± 0.9% in 200 m; 7.9% ± 1.3% in 400 m; and 4.2% ± 2.0% in 800 m). For 
1500 m, however, the gender difference increased to 6.4% ± 2.3%.
Conclusion: These findings suggest that peak freestyle swim speed is achieved at lower age 
ranges in women when compared to men at 50 m to 1500 m, but not at 800 m. The gender differ-
ence in peak freestyle swim speed decreased with increasing swim distance from 50 m to 800 m, 
but not for 1500 m. These data should be confirmed with swimmers at an international level.
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Introduction
It is well known that endurance performance decreases when age increases.1–4 In endur-
ance performances such as swimming, peak performance has been described between 
the ages of 35 and 40 years, with a linear decrease in performance until approximately 
70 years of age.2 Until the age of approximately 70 years, the decrease in endurance 
performance is parallel in both women and men.1–3 After the age of 70 years, the 
decline in performance occurs exponentially.1–3
For swimmers, the age-related performance decline shows differences regarding 
both the length of the swim distance as well as gender.2,3 In Donato et al, the age-related 
decline in freestyle swimming performance was greater in the 1500 m freestyle than 
in the 50 m freestyle, and was greater in women than in men in 50 m.2 In women, 
the decline in swimming performance became progressively greater from the 50 m 
freestyle to the 800 m freestyle, as well as to the 1500 m freestyle. In men, however, 
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no differences were observed in the age-related performance 
decline from the 100 m freestyle to the 1500 m freestyle.3 
Donato et al also reported that the rates of decline in swim-
ming performance associated with age were greater in long 
duration events compared to short duration events, suggesting 
a relatively smaller loss of anaerobic muscular power with 
age compared with cardiovascular endurance.2
For coaches and athletes, the knowledge of the age of 
peak performance in an endurance performance might be 
of higher interest than knowing the time course of the age-
related decline in performance. When coaches and swim-
mers know the age of peak freestyle swim speed, the career 
of an elite swimmer can be better planned. The age of peak 
endurance performance seemed to remain relatively stable 
across the years when athletes who had competed in different 
disciplines and over different distances were investigated.5 
Schulz and Curnow5 analyzed data from between 1896 and 
1980 of Olympic track and field athletes as well as swimmers 
between. They presented the age and peak performance data 
of Olympic gold medal winners and showed that the age of 
peak performance remained relatively stable. For swimmers, 
the age at which the gold medal was won remained remark-
ably consistent between 1896 and 1980. Men won the gold 
medal in 100 m freestyle at the age of 21.4 ± 3.1 years, and 
women won the medal at 19.4 ± 2.9 years. For the 400 m 
freestyle, men won gold at the age of 19.9 ± 2.2 years and 
women at the age of 17.6 ± 1.9 years. For longer distances, 
men were more likely to win a gold medal at the age of 
20.3 ± 3.5 years in the 1500 m freestyle, and women at the 
age of 16.0 ± 1.4 years in the 800 m freestyle.5
However, there seem to be differences regarding the 
relationship between the age of peak performance and 
the length of endurance performance for different sports 
 disciplines. For running, several studies investigated the age 
of peak performance for short-distance runners,5 middle-
distance runners,5 half-marathoners,6 marathoners,5,6 and 
ultra-marathoners.7–9 In runners, the age of peak performance 
seemed to increase with increasing running distance.5–9 Also, 
among triathletes, the age of peak performance is lower in 
shorter triathlon distances compared to longer distances.10,11 
For swimmers, however, younger ages were associated 
with faster swim speeds in longer distances.5 In freestyle 
swimmers, differences in the age of peak performance 
associated with swim length have been reported. The age of 
peak performance in the 1500 m freestyle was achieved at a 
younger age (∼18 years) compared to the peak performance 
in the 50 m freestyle, which was achieved at a higher age 
(∼23 years).12
The age of peak swim performance seems to be depen-
dent on gender. Schulz and Curnow5 showed that women 
generally achieved peak swim performances at younger ages 
than men. In freestyle swimming, however, the association 
of increased age with increasing distance was reversed for 
female swimmers, where a younger age of peak performance 
was associated with a longer swimming distance. Tanaka and 
Seals3 reported that men reached their fastest swim times for 
1500 m freestyle between 25 and 40 years of age, whereas 
women achieved their fastest 1500 m freestyle times at the 
age of 30 to 35 years. In contrast, peak performance in 50 m 
freestyle was attained at the age of 20 to 30 years in both 
women and men. Schulz and Curnow5 analyzed the data of 
Olympic swimmers who competed in 100 m freestyle, 400 m 
freestyle, and 1500 m freestyle for men, and 100 m freestyle, 
400 m freestyle, and 800 m freestyle for women. From 
1896 to 1980, the age of peak swim performance was between 
approximately 21 years for the 100 m freestyle and approxi-
mately 20 years for 1500 m freestyle in men, and between 
approximately 19 years for the 100 m freestyle, and approxi-
mately 16 years for 800 m freestyle for women.
The age of peak swim performance has been investi-
gated for freestyle swimmers across distances from 50 m to 
1500 m.2,3,5,13 These reports showed different results for the age 
of peak performance, and some of these reports were based on 
older data, from 1896–1980,5 1988–1999,2 1991–1995,3 and 
1993–2001.13 In addition, these studies missed investigating 
the age group encompassing 10–19 years. Donato et al2 
investigated athletes aged 19 to 85 years, Fairbrother13 
examined athletes aged 19 to 96 years, and Tanaka and 
Seals3 assessed athletes aged 19 to 99 years. Since Schulz 
and Curnow5 showed that the age of peak performance in 
females was ∼20 years or younger, the studies of Donato et al,2 
Fairbrother,13 and Tanaka and Seals3 likely failed to determine 
the correct age of peak swim performance since they excluded 
swimmers between the ages of 10 and 19 years old from their 
analyses. Furthermore, Schulz and Curnow5 did not investi-
gate all swim distances in their analysis, such as the 200 m 
freestyle among women and men, the 1500 m freestyle among 
women, and the 800 m freestyle among men.
Therefore, the aims of the present study were (1) to 
investigate the age range of peak freestyle swim speed, and 
(2) to find potential differences in both the age range and 
the speed of peak freestyle swim performance in male 
and female top freestyle swimmers for distances from 50 m 
to 1500 m. We hypothesized that (1) the age range of peak 
freestyle swim speed would be lower in women compared to 
men, and that (2) the age range of peak freestyle swim speed 
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would decrease in women with increasing swim distance. To 
test these hypotheses, we investigated swimmers in the age 
groups of 0–9 years to 70–79 years who were ranked on the 
Swiss swimming high score list between 2006 and 2010.
Materials and methods
All male and female freestyle swimmers who were ranked on 
the Swiss swimming high score list between 2006 and 2010 
were analyzed for their freestyle swim performance on 50 m, 
100 m, 200 m, 400 m, 800 m, and 1500 m distances. The study 
was approved by the Institutional Review Board of St Gallen, 
Switzerland, while waiving the requirement for informed con-
sent since the study involved the analysis of publicly available 
data. The data set from this study was obtained from the Swiss 
Swimming Federation’s website.14 The high score list of the 
Swiss Swimming Federation registers the fastest swim time of 
each swimmer across all ages for each year.14 No swimmer is 
listed more than twice on the annual high score list.
In total, data were available from 50,519 swimmers, 
including 24,656 women and 25,863 men who competed 
in races in 50 m swimming pools. In order to facilitate 
data analysis and to make the results more comparable, all 
swimming times were transformed to swim speed in meters 
per second by calculating [swim distance (m)]/[swim time 
(seconds)] prior to statistical analysis. Due to the high vari-
ability of performance over time, and given the low number 
of swimmers per age group in the years preceding 2006, we 
decided to analyze only swimmers in the five consecutive 
years between 2006 and 2010.
For the analysis of swim performance across age 
groups, all swimmers were separated by gender and 
were further categorized into the following age groups: 
0–9 years, 10–19 years, 20–29 years, 30–39 years, 
40–49 years, 50–59 years, 60–69 years, and 70–79 years. 
For each age group and gender, the top three performances 
(ie, the three fastest swim speeds) per swim distance and age 
were determined.
The change in age group and swim speed among the 
top three swimmers was investigated across the 5 years 
between 2006 and 2010. A one-way analysis of variance 
showed no significant difference in swim speed for the 
top three swimmers within the fastest age groups between 
2006 and 2010; therefore, the data were pooled together 
(n = 3  subjects × 5 years = 15 for each age group). In case less 
than three swimmers were listed in a given age group, that age 
group was excluded from further data analysis. Data were then 
analyzed between age groups. The age groups showing the 
fastest swim speeds were 10–19 years and 20–29 years. In a 
second step, all swimmers aged 10–29 years were separately 
analyzed in 2-year age groups (ie, 10–11 years, 12–13 years, 
14–15 years, and so on). For each of these age groups we 
determined the top three swimmers per gender and swim 
distance and compared swim speeds between age groups.
Statistical analysis
In order to increase the reliability of the data analyses, 
each set of data was tested for normal distribution as 
well as for homogeneity of variances in advance of the 
 statistical  analyses. Normal distribution was tested using 
the D’Agostino–Pearson omnibus normality test, and 
homogeneity of variances was tested using either Levene’s 
test in case of two groups, and with Bartlett’s test in case 
of more than two groups. To find the significant differences 
between groups, analysis of variance with subsequent 
Tukey–Kramer post hoc analysis was employed. Statistical 
analyses were performed using the Statistical Package for the 
Social Sciences statistics software ([SPSS] version 19; IBM 
Corporation, Armonk, NY) and GraphPad Prism  (version 5; 
GraphPad Software, La Jolla, CA). Significance was accepted 
at P , 0.05 (two-sided for t-tests). Data in the text are given 
as mean ± standard deviation (SD).
Results
For men, peak freestyle swim speed was achieved in the 
age groups 10–19 years and 20–29 years for all distances 
( Figure 1). For women, peak freestyle swim speed was 
achieved in the age groups 10–19 years, 20–29 years, and 
30–39 years for the 50 m freestyle and 400 m freestyle 
( Figure 2). For the 100 m freestyle, 200 m freestyle, 800 m 
freestyle, and 1500 m freestyle, peak freestyle swim speed was 
attained in the age groups 10–29 years and 20–29 years.
When the age groups 10–19 years and 20–29 years 
were analyzed in 2-years intervals, men were fastest 
between 22–23 years for the 100 m and 200 m freestyle, 
between 24–25 years for the 400 m and 800 m freestyle, 
and between 26–27 years for the 50 m and 1500 m free-
style (Figure 3). Women achieved their peak freestyle swim 
speed at the age range of 20–21 years for all distances with 
the exception of the 800 m freestyle. In the 800 m freestyle, 
women were fastest at 26–27 years (Figure 4).
The difference in peak freestyle swim speed decreased 
with increasing swim distance from the 50 m freestyle to 
the 800 m freestyle. The gender difference in performance 
was 13.1% ± 1.3% for the 50 m freestyle, 13.2% ± 0.9% for 
the 100 m freestyle, 10.8% ± 0.9% for the 200 m freestyle, 
7.9% ± 1.3% for the 400 m freestyle, and 4.2% ± 2.0% for 
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
191
Age of peak freestyle swim performance
Open Access Journal of Sports Medicine 2012:3
the 800 m freestyle. For the 1500 m freestyle, however, the 
difference in peak swim speed increased to 6.4% ± 2.3%.
Discussion
We intended, firstly, to investigate the age range of peak swim 
speed in both male and female top swimmers for freestyle 
distances ranging from 50 m to 1500 m. Secondly, we also 
wanted to find potential differences in both the age range and 
speed of peak freestyle swim performance. With respect to 
the existing literature investigating the age-related perfor-
mance decline in freestyle swimming, we hypothesized that 
(1) the age range of peak freestyle swim speed would be lower 
in women compared to men, and (2) the age range of peak 
freestyle swim speed would decrease in women with increas-
ing length of the swim distance. The main findings were that 
(1) women achieved their peak freestyle swim speed at lower 
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Figure 1 Swim speed of the three fastest male swimmers in freestyle swimming between 2006 and 2010 in each 10-year age group based on distance. Swim speed of the 
three fastest male swimmers in freestyle swimming between 2006 and 2010 in each 10-year age group based on distance for the 50 m freestyle (A), 100 m freestyle (B), 
200 m freestyle (C), 400 m freestyle (D), 800 m freestyle (E), and 1500 m freestyle (F). 
Note: Age groups with no significant difference in swim speed are indicated by a rectangle and marked with “NS.”
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age ranges compared to men, with the exception of the 800 m 
distance, and (2) the gender difference in peak freestyle swim 
speed decreased with increasing length of the swim distance 
from 50 m to 800 m, but not for 1500 m.
Women achieve peak freestyle swim 
speed at earlier ages than men
The most important finding was that the age range associ-
ated with peak freestyle swim speed was approximately 
2 years lower in women compared to men. While Schulz and 
Curnow5 reported that the age range of peak freestyle swim 
speed was approximately 21 years for men and approximately 
19 years for women, we found a considerably higher age 
range of peak freestyle swim speed for both women and 
men. The present data differ from the findings of Schulz and 
Curnow,5 who analyzed data of Olympic swimmers from 
between 1896 and 1980 by investigating the 100 m freestyle, 
400 m freestyle, and 1500 m freestyle for men, and the 100 m 
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Figure 2 Swim speed of the three fastest male swimmers in freestyle swimming between 2006 and 2010 per 2-year age group and distance. Swim speed of the three fastest 
male swimmers in freestyle swimming between 2006 and 2010 per 2-year age group and distance for swimmers aged between 10 and 29 years for the 50 m freestyle (A), 
100 m freestyle (B), 200 m freestyle (C), 400 m freestyle (D), 800 m freestyle (E), and 1500 m freestyle (F). 
Note: Age groups with no significant difference in swim speed are indicated by a rectangle and marked with “NS.”
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freestyle, 400 m freestyle, and 800 m freestyle for women. 
From 1896 to 1980, the age of peak freestyle performance 
among men was between 21.4 years for the 100 m freestyle 
and 20.3 years for the 1500 m freestyle, while for women it 
was between 19.4 years for the 100 m freestyle and 16 years 
for the 800 m freestyle.5
Schulz and Curnow5 separated their data into two halves 
(ie, 1896–1936 and 1942–1980) using World War II as a 
dividing point. For men, the age of peak freestyle perfor-
mance decreased in the 100 m freestyle from 22.0 years 
to 20.78 years, in the 400 m freestyle from 20.44 years to 
19.44 years, and in the 1500 m freestyle from 21.09 years to 
19.44 years between the two halves. For women, however, 
the age of peak freestyle performance increased in the 100 m 
freestyle from 18 years to 20.33 years, but the age of peak 
performance decreased in the 400 m freestyle from 18 years 
to 17.33 years. For the 800 m freestyle, there were no data 
available from 1986–1936 to compare with the second half 
after World War 2.
The different findings between the results of Schulz and 
Curnow5 and the present data might be explained by the dif-
ferent time frames of the investigation period and the changes 
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Figure 3 Swim speed of the three fastest female swimmers in freestyle swimming between 2006 and 2010 per 10-year age group and distance. Swim speed of the three fastest 
female swimmers in freestyle swimming between 2006 and 2010 per 10-year age group and distance for the 50 m freestyle (A), 100 m freestyle (B), 200 m freestyle (C), 
400 m freestyle (D), 800 m freestyle (E), and 1500 m freestyle (F). 
Note: Age groups with no significant difference in swim speed are indicated by a rectangle and marked with “NS.”
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in anthropometric characteristics across the years. While 
Schulz and Curnow5 analyzed data from 1896 to 1980, we 
analyzed data from 2006 to 2010. We assume that changes in 
anthropometric characteristics across the last century might 
have occurred, explaining these differences. In swimming, 
anthropometric characteristics such as body height have an 
influence on performance.15–18 Geladas et al16 examined the 
relationship between anthropometry, physical capacity, and 
sprint swimming performance in swimmers of both genders 
aged 12–14 years old. Upper extremity length, horizontal 
jump, and grip strength were significant predictors of 100 m 
freestyle performance in boys. In girls, however, body height, 
upper extremity and hand length, shoulder flexibility, and 
horizontal jump were all significantly related to 100 m 
freestyle time, but the degree of the association was markedly 
lower than in boys. Zampagni et al18 determined in elite 
master swimmers of both genders anthropometric predictor 
variables using anthropometric measures and the hand-grip 
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Figure 4 Swim speed of the three fastest female swimmers in freestyle swimming between 2006 and 2010 per 2-year age group and distance. Swim speed of the three fastest 
female swimmers in freestyle swimming between 2006 and 2010 per 2-year age group and distance for swimmers aged between 10 and 29 years for the 50 m freestyle (A), 
100 m freestyle (B), 200 m freestyle (C), 400 m freestyle (D), 800 m freestyle (E), and 1500 m freestyle (F). 
Note: Age groups with no significant difference in swim speed are indicated by a rectangle and marked with “NS.”
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strength measure. Age, height, and hand grip strength were 
the best predictors in short-distance events, whereas only 
age and height were predictors in middle- and long-distance 
events. Differences between sexes were not found in the 50 m 
event, but were present in all other events.
In the last several years, anthropometry in adolescents 
has changed.19–23 Kagawa et al19 analyzed the changes in 
growth between 1900 and 2000 in Japanese children from 
the ages of 6 to 17 years. Over this 100-year period, boys 
showed increases in height and weight in increments of 
1.0–2.0 cm per decade and 0.4–1.7 kg per decade, whereas 
girls demonstrated growth rates of 1.1–1.9 cm and 0.4–1.5 kg 
per decade. The rates of height growth were significantly dif-
ferent between pre-, during, and post-World War II periods. 
While Japanese children were considerably larger in 2000 
compared to 1900, the growth increments noted between 
1950 and 1960 reflected children’s “catch-up” growth to 
restore physical size, as seen in children prior to World 
War II. The increments in body size growth continued after 
1960, with the greatest changes seen across the pubertal 
years. When changes in body dimensions were analyzed for 
recent decades, Simsek et al20 reported a significant secular 
increase from 1993 to 2003 in terms of weight and height 
measurements among 7 to 15-year-old boys and girls in 
Ankara, Turkey. Also, Marmo et al21 showed that boys and 
girls exhibited an increase in body height and body weight in 
São Paulo, Brazil between 1979/1980 and 1993/1994.
Another explanation for the different age ranges associ-
ated with peak freestyle swim speed between women and men 
could include anthropometry and body fat as an important 
predictor variables for swimming performance.16,24–28 Female 
swimmers have significantly more adipose tissue than male 
swimmers.24,26,28 Siders et al26 reported that measurements 
of body composition such as body fat and body mass may 
be predictors of swimming performance in women, but not 
in men. Tuuri et al27 showed that greater fat mass in female 
swimmers was more strongly related to lower levels of 
exercise. While the swimmers achieved their peak freestyle 
swim speed at approximately 20 years of age, specific 
changes in body composition during that age period might 
be of importance. Therefore, the difference in the age of peak 
freestyle swim speed between genders might be explained by 
body fat and its changes during maturation.29–31 Bitar et al29 
showed that, during the onset of puberty, boys and girls 
gained fat-free mass, whereas fat mass gain was higher in 
girls than in boys. Lean body mass, which primarily reflects 
muscle mass, begins to increase during early puberty in both 
boys and girls. Fat mass, however, increases during the late 
stages of puberty in girls.30 Further increases in fat mass after 
puberty may impair swim performance in women. An impor-
tant finding was reported by Stager et al.31 These authors 
showed that the mean age at menarche in swimmers was 
significantly later than in controls (ie, 13.4 years and 13 years, 
 respectively). A later menarche means that puberty, as well 
as its  associated increase in fat mass, will also be delayed. 
Stager et al31 assumed that the later menarche observed in 
swimmers appeared to be associated with factors that con-
tribute to a superior performance. Zuniga et al28 showed that 
male and female sprint swimmers at approximately 11 years 
of age exhibited different percentages of body fat (boys 
9.4% ± 5.4% of body fat; girls 12.7% ± 6.2% of body fat, 
respectively), and suggested that swimming performance for 
girls may be improved through training programs designed 
to reduce body fat.
Furthermore, maturation occurs earlier in women than 
in men.30,32 This can be seen in bone growth during puberty 
in relation to physical growth.33 Maximal increase of all 
bone variables, such as width, mineral content, and density, 
occurred earlier in girls than in boys, with the earliest increase 
occurring for bone width, mineral content, and density. 
By the age of 17 years, boys had attained 86% of the adult 
bone mineral content and volumetric density, while girls had 
attained 93% of the adult bone mineral content and 94% of 
volumetric density. A study on the growth of the metacarpal 
bones showed a difference of approximately 2 years in the 
growth patterns noted between boys and girls.32
Decrease in gender difference  
with increasing length of swim distance 
from 50 m to 800 m
A second important finding was that the gender difference 
in peak freestyle swim speed decreased between 50 m 
and 800 m. This finding is in line with previous findings 
observed for the 100 m to the 400 m freestyle distances. 
The analysis of the 100 m, 200 m, and 400 m freestyle 
swimming world records from 1957 to 2006 showed 
that gender differences in performance remained stable 
between 8% and 11%.34 Regarding the distance of freestyle 
swimming, the gender difference decreased with increas-
ing swim distance. For the 100 m freestyle, the gender 
difference was at 11%; for the 200 m freestyle, the gender 
difference was at 10%; and for the 400 m freestyle, the 
gender difference was at 9%.34 It seems likely that female 
swimmers seem to achieve the same performance in longer 
swim distances as male  swimmers. Eichenberger et al35 
showed that male and female top swimmers reached the 
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same swim distance in a 12-hour swim in a pool. In the 
English Channel Swim, the best annual  performances did 
not differ between the sexes.36 However, the sex differences 
in open-water ultra-swimming performance in the 26.4 km 
open-water ultra-swim (the Marathon Swim in Lake Zur-
ich, Switzerland), remained unchanged at approximately 
11.5% in the last 25 years.37
Anthropometric differences between women and men 
might explain the differences in the age of the fastest swim 
speed. Women have proportionally more fatty tissue located 
caudally compared to men, and the center of buoyancy is 
different between men and women.24 For the longer free-
style distances, the higher body fat in women might play an 
important role; the higher body fat and the more caudally 
located body fat may explain why women are able to com-
pete faster over longer distances (ie, in 400 m freestyle to 
1500 m freestyle) than shorter distances (ie, 50 m freestyle 
to 200 m freestyle). Women seem to have a higher mechani-
cal efficiency compared to men, most probably due to a 
lower drag.38 In addition, body height and the length of the 
extremities might also explain these differences. Geladas 
et al16 showed in 2005 that anthropometric characteristics 
such as extremity length and grip strength were significant 
predictors of 100 m freestyle performance in boys. In girls, 
however, the anthropometric characteristics body height, 
upper extremity, and hand length were all significantly related 
to 100 m freestyle times. Furthermore, body height and arm 
span were smaller in female swimmers than male swimmers.25 
Apart from these anthropometric characteristics, differences 
in stroke frequency and stroke length in freestyle swimming 
might also explain the present findings. Seifert et al25 analyzed 
kinematic changes during 100 m front crawl in both women 
and men. High-speed swimmers were characterized by a 
higher and more stable stroke length. In fact, the principal 
gender difference was the greater stroke length observed in 
men compared to women.
Greater gender difference in 1500 m 
compared to 800 m freestyle swimming
We found a decrease in gender difference in peak swim speed 
between the 50 m freestyle and 800 m freestyle; however, 
for the 1500 m freestyle, the gender difference increased 
when compared to performance on the 800 m freestyle. This 
finding is in contrast to previous findings. Tanaka and Seals3 
reported a decrease in gender difference from 50 m freestyle 
to 1500 m freestyle swimming. Also, the authors reported 
different values for this gender difference.3 They showed a 
gender difference of approximately 20% for the 50 m free-
style, with a continuous decrease in the gender difference to 
approximately 10% for the 1500 m freestyle.
The most probable explanation for the disparate findings 
between previous research and the present results in terms 
of performance in the longer distances such as the 800 m 
freestyle and the 1500 m freestyle is the study population. 
While Tanaka and Seals3 investigated participants between 
the ages of 19 and 99 years who competed in the US Masters 
Swimming Championships from 1991–1995, we investigated 
Swiss elite swimmers between the ages of 0 and 79 years 
competing between 2006 and 2010. Since the fastest race 
times were achieved across most distances by swimmers 
between the ages of 10 and 29 years, the inclusion of the 
10–19 age group in the present study may explain the gender 
differences observed for the longer swim distances.
Limitations
This study is limited in that anthropometric,26–28,39 physiologi-
cal,40 and training41 variables were not included. The athletes’ 
nutrition levels might have also had an influence on their 
performance.42 Variables such as hand grip strength,16,18 hori-
zontal jump,16 and shoulder flexibility16 were not investigated. 
These variables have been reported to influence swim perfor-
mance. The inclusion of swimmers aged between 10 and 19 
years might have influenced the present findings. Swimmers 
between 10 and 19 years had undergone puberty; during this 
period, considerable changes in anthropometric characteris-
tics might have occurred,30 which may have affected swim 
performance. Change in stature has only been investigated 
with data from the general population, but not with data from 
athletes. The variability in gains in stature is due to secular 
trends, heredity, and effects of environmental conditions 
on the human phenotype, which may have affected swim 
performance.43,44 These aspects were, however, not included 
in this study. Finally, we compared our data from swimmers 
between the ages of 0 and 79 years with results from studies 
where athletes were aged between 19 and 99 years.2,3,5,13 
The comparison of the data from different age groups with 
the present findings might also have had an influence on the 
interpretation of the present data.
Conclusion
These findings suggest that peak freestyle swim speed is 
achieved at lower age ranges in women compared to men 
from the 50 m freestyle to the 1500 m freestyle, but not for 
the 800 m freestyle. The gender difference in peak freestyle 
swim speed decreased with increasing length of the swim 
distance from 50 m to 800 m, but not for 1500 m. Future 
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
197
Age of peak freestyle swim performance
Open Access Journal of Sports Medicine 2012:3
studies need to investigate differences in age range and 
peak freestyle swim speed in longer swim distances and 
in  open-water swimming. The present findings should be 
confirmed with swimmers at an international level.
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